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ABSTRACT 

A r e v i e w  o f  t h e  i m p l e m e n t a t i o n  o f  t h e  A p o l l o  S a t u r n  
Emergency D e t e c t i o n  System (EDS) i n  t h e  SIVB s t a g e  was h e l d  by 
r e p r e s e n t a t i v e s  of  MSC, MSFC, Douglas  A i r c r a f t ,  N A A ,  and MAS/Bellcomm 
a t  t h e  Douglas  A i r c r a f t  f a c i l i t y  i n  H u n t i n g t o n  Beach,  C a l i f o r n i a ,  
on August 1 6 ,  1 9 6 6 .  T h i s  memorandum s e r v e s  as t h e  m i n u t e s  o f  t h e  
m e e t i n g .  

Formal  p r e s e n t a t i o n s  c o v e r e d  d e s i g n  p h i l o s o p h y ,  implementa-  
~ t i o n ,  ma jo r  components ,  and p rob lem areas .  Q u e s t i o n s ,  d i s c u s s i o n s ,  

and  o b s e r v a t i o n s  o f  t h e  EDS Review Team were f o c u s e d  upon areas  
where s i n g l e  p o i n t  f a i l u r e s  c o u l d  c a u s e  any  t r o u b l e ;  s p e c i a l  a t t e n -  
t i o n  was c l i r e c t e d  toward  t h e  i m p l e m e n t a t i o n  o f  t h e  e l e c t r i c a l /  
m e c h a n i c a l  d e s i g n ,  a f t e r  a problem o f  m e c h a n i c a l  non- redundancy-o f  
r e d u n d a n t  e l e c t r i c a l  f u n c t i o n s  became e v i d e n t .  I n  a d d i t i o n ,  t h e  
g e n e r a l  p h i l o s o p h y  of checkou t ,  i n s p e c t i o n  and  t e s t  p r o c e d u r e s  was 
d i s c u s s e d .  

A s  a r e s u l t  of t h i s  r n e e t i n g , i t  was found  t h a t  m e c h a n i c a l l y  
non-redundant  c o n n e c t o r s ,  c a b l e s ,  and  o t h e r  components  r e p r e s e n t  
s i n g l e  f a i l u r e  p o i n t s  of ( r e d u n d a n t )  e l e c t r i c a l  EDS f u n c t i o n s  i n  a 
number o f  p l a c e s  on t h i s  s t a g e .  The EDS Review Team w i l l  recommend 
mandatory  c h a n g e s  o f  a t  l e a s t  t h e  "Engine  C u t o f f  Command" leads  
r o u t i n g  for AS-204 and  s u b s e q u e n t .  An MSFC a c t i o n  i t e m  has been  
g e n e r a t e d ,  and  a r e s u l t i n g  r e q u e s t  f o r  ECP's has been  s e n t  t o  t h e  
c o n t r a c t o r s .  

O t h e r  ( m i n o r )  problem a r e a s  o f  p r e s s u r e  t r a n s d u c e r  d r o p -  
o u t s ,  and  t r a n s d u c e r  c a l i b r a t i o n  f r a g i l i t y  a r e  c u r r e n t l y  under  
s t u d y  and  t e s t i n g  r e s p e c t i v e l y .  

I n s p e c t i o n  o f  b o o s t e r s  No. 502 and  208 i n d i c a t e d  g e n e r a l l y  
good c a b l i n g  l a y o u t  and w i r i n g  q u a l i t y .  Wi th  t h e  e x c e p t i o n  of  the 
p r e v i o u s l y  men t ioned  non-redundancy, t h e  i m p l e m e n t a t i o n  o f  S I V B  EDS 
l e f t  a good i m p r e s s i o n  w i t h  t h e  EDS Review Team.  

- 
I Unclas 
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MEMORANDUM FOR FILE 

A review of the implementation of the Apollo Saturn 
Emergency Detection System (EDS) in the SIVB stage was held by 
representatives of MSC, MSFC, Douglas Aircraft, NAA, and MAS/Bellcomm 
at the Douglas Aircraft facility in Huntington Beach, California, 
on August 16, 1966. This memorandum serves as the minutes of the 
meeting. The list of attendees is given in Appendix A. This 
meeting was the third one of the EDS implementation reviews that 
were initiated at the request of the EDS subpanel of the Apollo 
Saturn Electrical Panel. The first and second reviews covered 
the CSM* and the SIB** portions of EDS respectively. 

Because of the critical interdependence of EDS circuitry 
and components in various stages of the space vehicle, this set of 
reviews is intended to cover the EDS, and related items of interest 
in the Saturn IB vehicle stages and Block I CSM's, with the basic 
objectives o'f: 

1. Insuring that the implementation of the integrated 
EDS properly supports the design objectives of the 
system, as expressed by intercenter panel document. 

2. Verifying that the checkout of the entire EDS is 
adequate to establish readiness f o r  flight. 

Mr. R. J. Bryson, of the Saturn Branch Chief Office, 
DAC, opened the meeting with introductions, and the agenda for 
the meeting. Subsequently, a four-part presentation of EDS design 
implementation was given by Messrs. G. D. Bartelmie, L. A. Zakian, 
D. W. Pearson, L. P. Morata, C. R. Rubenstein, E. W. Ryall and 

%Review of CSM Emergency Detection System at NAA on July 28, 
T. E'. Loeffler, memorandum for file dated August 17, 1966 

**Review of SIB Emergency Detection System at Chrysler-Michoud 
on August 20, 1966, T. F. Loeffler, memorandum for file dated 
August 28, 1966 
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J .  L .  Holmgren o f  S I V B  S t a g e  D e s i g n ,  D A C .  After  t h i s ,  
Mr. B .  C .  Adams of S I V B  System D e s i g n ,  D A C ,  c o v e r e d  SIVB stage 
c h e c k o u t .  F l i p  c h a r t s  o f  t h e  p r e s e n t a t i o n s  a re  a t t a c h e d  i n  
Appendix B.  

i t e m s  c o v e r e d  d u r i n g  arid afteii  t h e s e  pressntatlons were 
as f o l l o w s :  

1. 

2. 

3 .  

4. 

51 

S I V B  EDS i m p l e m e n t a t i o n  and  d e s i g n  p h i l o s o p h y  o f  
t h e  t h r e e  p r i m a r y  S I V B  EDS f u n c t i o n s :  t a n k  ( u l l a g e )  
p r e s s u r e  measurements ,  ma in - s t age  ( t h r u s t )  OK p r e s s u r e ,  
and ( J - 2 )  e n g i n e  c u t - o f f  ( s e e  F i g u r e s  1 throiugh 5). 

D i s c u s s i o n  of major  e l e m e n t s ,  t h e i r  d i a g r a m s ,  s c h e m a t i c s  
and p i c t u r e s ,  i n c l u d i n g  a d i s p l a y  o f  a number o f  a c t u a l  
components ( p o t t e d  modules ,  e t c . ) .  Dur ing  t h e  d i s -  
c u s s i o n  i t  was n o t e d  t h a t  t h e  EDS e n g i n e  c u t - o f f  
commands were coming f rom t h e  same d i o d e  module (P/N 
40604 on F i g u r e s  1 and  2 ) ;  s u b s e q u e n t  q u e s t i o n i n g  
r e v e a l e d  t h a t  m e c h a n i c a l  non-redundancy o f  e l e c t r i c a l  
components ,  and c o n n e c t o r s  e x i s t  i n  a number o f  p l a c e s  
i n  t h e  S I V B  s t a g e .  I n  o r d e r  to a l l e v i a t e  t h i s  p rob lem,  
an a c t i o n  item t o  MSFC was g e n e r a t e d .  T h i s  p rob lem 
was a g a i n  d i s c u s s e d  a f t e r  t h e  hardware i n s p e c t i o n ;  a t  
t h a t  t i m e  i t  was a g r e e d ,  t h a t  t h e  EDS r e v i e w  team w i l l  
recommend a mandatory m o d i f i c a t i o n  t o  t h e  A p o l l o  S a t u r n  
E l e c t r i c a l  P a n e l  (ASEP) f o r  c h a n g i n g  a t  l e a s t  t h e  
"Engine Cut O f f "  command l eads  to two s e p a r a t e  modules  
and  c o n n e c t o r s  f o r  AS-204 and s u b s e q u e n t .  A l s o ,  i t  
was i n d i c a t e d  t h a t  t h e  c o n t r a c t o r s  w i l l  r e c e i v e  a 
r e q u e s t  t o  a s s e s s  t h e  e x t e n t  and  t h e  impac t  upon AS-204 
o f  t h e  m o d i f i c a t i o n s  n e c e s s a r y  t o  a l l e v i a t e  similar 
c o n d i t i o n s  i n  t h e  l a u n c h  v e h i c l e  s t a g e ( s ) .  

Fquipment l o c a t i o n s ,  and  c a b l i n g  i n s t a l l a t i o n s  ( s e e  F i g u r e s  
6 t h r o u g h  8 ,  Appendix B . )  

T e s t  r e s u l t s ,  problem areas ,  problen: c a u s e s  ( i f  f o u n d )  
and  t h e  method o f  c o r r e c t i n g  them: These i tems i n -  
c l u d e d  items s u c h  as :  r e l a y  module p rob lem,  c a u s e d  
by  l e a k y  d i o d e ;  momentary ( n o n - s i m u l t a n e o u s )  d r o p o u t s  
o f  p r e s s u r e  t r a n s d u c e r s  a t  shut-down, c a u s e  unknown; 
f r a g i l i t y  o f  t r a n s d u c e r  c a l i b r a t i o n s ,  r e d e s i g n  o f  
i n s t a l l a t i o n  i s  i n  q u a l i f i c a t i o n  t e s t s  a t  p r e s e n t .  

S c a l i n g  o f  f u e l  and LOX t a n k  p r e s s u r e  measurements  i n  
S I V B :  T h i s  i t e m  is  f u r t h e r  d i s c u s s e d  i n  Appendix H. 
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6 .  EDS s u b s y s t e m  checkout  r e q u i r e m e n t s :  DAC i n d i c a t e d  
t h a t  t h e  s e t  o f  t e s t s  pe r fo rmed  a re  as f o l l o w s :  

a .  V e r i f i c a t i o n  of w i r i n g  c o m p a t i b i l i t y  f o r  a l l  
w i r i n g  f rom S-IVB-SIB I n t e r f a c e s  t h r o u g h  t o  t h e  

f u n c t i o n a l l y .  
~/iiac/ ~ a l l l i u c /  b e  T 7 , - m i  v L I  ,fiec! S-I’”TB/IV IiIterfaces , &I^-+ - c I y . I L I n t  

b .  V e r i f i c a t i o n  of f u n c t i o n a l  o p e r a t i o n  o f :  

1. LOX Tank Ul l age  P r e s s u r e  T r a n s d u c e r s  1 and  2 

2. 

3.  S-IVB Thrus t  OK 1 and  2 

LH2 Tank Ul l age  P r e s s u r e  T r a n s d u c e r s  1 and  2 

4 .  EDS Engine  C u t o f f  1 and 2 

5 .  4 D l l  ( A f t  Bus 1) and 4D31 (Fwd B u s  1) Bus 
V o l t a g e s  as B i - l e v e l s  t o  t h e  I U  

6 .  Range S a f e t y  1 a n d  2 Engine  Cu t -o f f  i n d i c a t i o n s  
t o  t h e  I U .  

Dur ing  t h e  a f t e r n o o n  t h e  “ V e r t i c a l  Checkout”  b u i l d i n g  
was v i s i t e d .  I n  t h i s  area SIVB’s No. 5 0 3  and No. 208 were shown.  
u n d e r  d i f f e r e n t  s t a g e s  o f  checkout  a n d  t e s t i n g .  M r .  Zak ian  o f  
DAC e x p l a i n e d  c a b l e  r o u t i n g ,  e t c . ,  on t h e s e  s t a g e s .  A l l  EDS 
components  and c a b l e s  were t agged  f o r  ease o f  i d e n t i f i c a t i o n  d u r i n g  
t h e  i n s p e c t i o n .  The EDS i t e m s  o f  i n t e r e s t  d i s c u s s e d  e a r l i e r  were 
p o i n t e d  o u t ,  and  d i s c u s s e d  wi th  t h e  EDS r e v i e w  team. 

I n  c o n c l u s i o n ,  Messrs. A .  Dennett/MSC, W .  Shields/MSFC, 
H.  Pringle/NAA, and t h e  author  r e v i e w e d  t h e  h i g h l i g h t s  o f  t h e  
m e e t i n g  which a re  sumnar i zed  be low.  

SUMMARY 

Mechan ica l  non-redundancy o f  ( r e d u n d a n t )  e l e c t r i c a l  
components ,  c o n n e c t o r s ,  e t c . ,  e x i s t s  i n  a number of  p l a c e s  on  t h e  
S I V B  s t a g e ,  as d e s c r i b e d  e a r l i e r .  An MSFC a c t i o n  i tem has b e e n  
g e n e r a t e d  t o  c o r r e c t  t h i s  p r o b l e m .  A recommendat ion w i l l  b e  made 
t o  ASEP f o r  mandatory  change o f  a t  l e a s t  t h e  Engine  Cut Off Command 
l eads ’  r o u t i n g  f o r  AS-204 (and s u b s e q u e n t ) .  A r e q u e s t  f o r  assess- 
ment of  t h e  e x t e n t  and impact upon AS-204 of  m o d i f i c a t i o n s  i n  t h e  
laur ich v e h i c l e  s t a g e ( s )  has b e e n s e n t  t o  t h e  r e s p e c t i v e  c o n t r a c t o r s  
v i a  n o m a 1  c h a n n e l s .  
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D i s c u s s i o n  of problem areas d u r i n g  t h e  m e e t i n g  and  t h e  
i n s p e c t i o n  o f  t h e  ha rdware  r e v e a l e d  no o t h e r  s i g n i f i c a n t  p r o b l e m s .  
The minor  p rob lems  o f  momentary p r e s s u r e  t r a n s d u c e r  d r o p o u t s  a r e  
c u r r e n t l y  unde r  s t u d y ;  t h e  r e d e s i g n e d  t r a n s d u c e r  i n s t a l l a t i o n  ( t o  
s o l v e  e a l i b r a t i c n  fragility p r o b l e m )  i s  p r e s e n t l y  i n  q u a l i f i c a t i o n  
t e s t i n g .  C a b l i n g  l a y o u t  a n d  w i r i n g  q u a l i t y  was i n  g e n e r a l  q u i t e  
good.  

The p r e s e n t a t i o n  was e x c e l l e n t ,  t h e  h a n d o u t s  ( a t t a c h e d  i n  
Appendix B )  augmented t h e  p r e s e n t a t i o n  w e l l ,  and  t h e  i d e n t i f y i n g  
marks  on EDS components  on t h e  s t a g e  i n  t h e  VCO b u i l d i n g  a i d e d  t h e  
v i s u a l  i n s p e c t i o n  s i g n i f i c a n t l y .  The Douglas  team was p r a i s e d  f o r  
t h e i r  p e r f r o m a n c e  o f  t h e  SIVB EDS Review p r e s e n t a t i o n .  

2 0 3 1-TFL- sa111 
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L i s t  of a t t e n d e e s  a t  t h e  SIVB EDS Review Meet ing on August 1 6 ,  1 9 6 6 ,  
a t  Douglas  A i r c r a f t  Company, H u n t i n g t o n  Beach, C a l i f o r n i a :  

NAME - 
J .  D .  S h i e l d s  
L .  A .  Zakian 
L .  P .  Morata 
G .  D .  B a r t e l m i e  
D .  W .  Pea r son  
E .  W .  R y a l l  
J .  L.  Holmgren 
J .  W .  F inney 
R .  J .  Bryson 
E. L .  Wilson 
C .  R .  Rubens te in  
J .  D .  Bloom 
M .  J .  Mohrhauser 
B.  C .  Adams 
L. N .  S h e l t o n  
W .  J .  V e l l u t i n i  
R .  G .  Logston 
P .  M .  T u r b i t t  
W .  L. Pau l son  
H .  P r i n g l e  
T. F. L o e f f l e r  
W .  G .  S h i e l d s  
K .  P .  Oldenburger  
J .  Kenney 
A .  Dennet t  
M .  Dav i s  
0 .  W .  S t u r t e v a n t  
R .  M .  Lewis 
D .  C .  S c h a r l a c h  

O R G A N I Z A T I O N  

DAC - S t a g e  Des ign  
DAC - S t a g e  Des ign  
DAC - S t a g e  Des ign  
DAC - S t a g e  Des ign  
DAC - S t a g e  Des ign  
DAC - S t a g e  Des ign  
DAC - S t a g e  Des ign  
DAC - TP&E E l e c t r o n i c s  
DAC - E l e c t r o n i c s  
DAC - Design  O f f i c e  
DAC - I n s t r u m e n t a t i o n  
DAC - I n s t r u m e n t a t i o n  
DAC - System Des ign  
DAC - System Des ign  
DAC - O p e r a t i o n s  Suppor t  
DAC - P r o p u l s i o n  

DAC - R e l i a b i l i t y  
DAC - Systems E n g i n e e r i n g  
Nor th  American - S&ID 
MSF/MAS - Bellcomm 
NASA/MSFC 
DAC - A 4 5  P r o j e c t  
NASA/MSFC 
MSC/NASA-Houston 
NASA/MSFC 
NASA/Resident O f f i c e  

DAC - VCL 

NASA-R/QUAL/P 
NASA-R/QUAL/P/CE 
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APPENDIX B 

SATURN S- IVB EMERGENCY DETECTION SYSTEM 

- S p  t em Des c r i p  t.iori 

c The EDS sys tem as rel .a tcd t o  t h e  S-lVB S t a g e  i s  brckt.1. J.rjto tii1-c.e 
d i s t i n c t  f u n c t i o n s  : (1 ) Tank p r e s s u r e  ncasurements ,  ( 2 )  MainstrtGe 
OK pressure,  ( 3 )  5-2 engine  c u t o f f .  The dr!sign phi losophy used 
i n  iniplementing t h e  EDS system r e q u i r e d  that all f u n c t i o n s  he  
redundant  and also be powered by redundant  3011rce:j. 

The EDS (‘l’nnk p r e s s u r e  measurements system) i s  comprised of two >-vo l t  
t r a n s d u c e r s  f o r  bo th  t h e  LOX ana  f u e l  t anks .  TLcre i s  a c u r r e n t  
limit r e s i s t o r  i n  t h c  power and c o n t r o l  l e g  of each t r a n s d u c e r .  
The output  cf t h e s e  t r ansduce r s  arc tennincrted a t  t h e  I I J  i n t e r f a c e  
and a lso  p a r a l l e l e d  o f f  t o  t h e  S-IVI3 T/M sys tcn .  
are d c f i n c d  a:; f l i c h t  c o n t r o l  on Vehicle  2005 and subs and Vehic le  
1005 and s u b s .  

These  rneasurcr;f:nts 

The E113 raainstage OK i n d i c a t i o n s  are used t o  a c t i v a t e  t w o  r e l a y s  
i n  t he  S - I V H  sequcncer .  The output  of thcse two prcssui’c swjtrt ies 
on the 2-2 enpine  are a l s o  cionitorcd on the S-IVU te1ewt r -y  sys tem 
through 1Oh i s o l a t i o n  resistors. Actua t ion  of t h e  two  r e l a y s  5 II 
t h e  s c q x n c c r  breaks  t h e  power sou rce  t o  t h e  IU i n t e r f a c e .  Thcse 
power sources  are miide up of redusaant  s u p p l i e s  p l u s  6D31 aoi! p 3 . ~ s  
6 ~ 9 2  from the :u. 

EDS c u t o f f  c l r c u i  t r y  involvcs  t h e  capn5i l i t .y  of  t h e  It! t r r n s m i t t i n g  ~ 

c u t o f f  t o  t h e  S-IVB Stace by t h e  rrIc’ans o f  31% Ito, 3 nnc? ?io. 2.  These 
corrmmcts art? also mcie up by s e p a r a t e  por ’cr  sourccs %!id arc i s o l a t e d  
by b lock ing  diodes l o c a t e d  in  t h e  sequencer  cri the  f - - T V H  Stage. The 
in i t ia t ior t  of e i t h e r  of these co:xiwds w i l l  txns:nit  cu to f f  t o  t h e  
5-2 enc ine  arid a l so  close the S-IVi1 y r e v a l v e s  through t h e  t i n e  de lay  
timer. Thc: o t h e r  c i r c u i t  a s s o c i a t e d  w i t h  erigiiic c u t o f f  and EDS is 
t h e  i n i t i a t i o n  of  ttic Range S a f e t y  ccn t ro l lc rs  #1 2nd HL. T h e  ac t iva - -  
t i o n  of e i t h e r  c o n t r o l l e r  will scnd  a conmaid t o  t h e  I U  i n t e r f a c e .  The 
Rarrt;c Safe ty  c o n t r o l l e r s  &re powered by s c p a r e t e  podcr sources ,  and 
t h e i r  o u t p u t s  a c t i v a t e  a relay which t r a n s n i t s  a s i g n a l  f r o n  redundant  
power s o u r c e s ,  p l u s  6I)gl for Range S a f e t y  t/l and p l u s  6D32 f o r  Rung;.. 
S a f e t y  K2, t o  t h e  IU i n t e r f a c e .  

The erAtergency d e t e c t j  on system was desigiieci t o  rcqui rements  e s t  ab- 
l i s h e d  by iIASA/XSFC. 
f o r  the des ign  rind implcnwtq t ion :  

The  fo l lowing  l i s t  d2tni Is t h e  cor l t rao t  a u t h o r i t y  

c/o lie2 204-212 Indepcndcnt  e x c i i a t i c  n f o r  Eli:; Power 
50 3- 5 i& su;)ply 
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- ContrEict A u t h c r r i a  

c/o 658 

c/o 460 

I-CO-SD-5-957 

c/o 813 
I - c o - s - I v B - ~ - ~ ~  8 
I-CO-S-IVB-6-31.5 
I-CO-S- I vn-6-33 0 

T i t l e  E f  f c c t i v i t y  - 
202- Revision to Engine t h r u s t  OK C i r c u i t s  
204-212 
502-506 

204-212 Redundant. EDS eng. Start c i r c u i t  
through S-IVB/S-IB I n t e r f a c e .  

203-212 I lod i f ica t ion  of EDS Engine cutoff 
5 0 1- 506 C i r c u i t s  . 
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C omp on e n t Des c r i p t ion 
The pr imary components within t h e  EDS arc t h e  sequencer ,  forward 
arid a f t  ? m e r  d i s t r i b u t o r s ,  pressure t r a n s d u c e r s ,  and 5 v o l t  
e x c i t a t i o n  xrodule, 
d iode  nodules,  and r e s i s t o r  modules used also, 
E d e t a i l e d  l i s t  of coinponents: 

I n  a d d i t i o n ,  t h e r e  are va r ious  r e l a y  modules, 
t h e  fo l lowing  i s  

The 10 amp r e l a y  module i s  an encagsu la t ed  module c o n s i c t i n g  of 
f o u r  coxvent iona l  r e h y s .  Sach r e l a y  h a s  a suppress ion  diode 
end r e s i s t o r  i n  a d d i t i o n  t o  t es t  p o i n t s  and T/M n o n i t o r i n r  p o i n t s ,  
Th i s  module i s  uscd, 

Diode Modul-e ( FhI 11340604) 
ID--- 

This  ~ o d u l c  i s  an encapsula ted  r o d u l e  c o n s i s t i n g  o f  9-lli6h9 d iodes  , 
These d iodes  a r e  used f o r  i s o l a t i n g  s i c n a l s  and power sources .  

The  r e s i s t o r  nodule  is an encapsnlated module c o n s i s t i n c  of 12 -10K 
ohm r e s i s t o r s ,  The r e s i s t o r s  w e  used f o r  i s o l a t i n g  i n d i c a t i o n s  t o  - 
t h e  T/iI s y s t e z .  

This r e s i s t o r  module is an encapsula ted  module designed t o  p rov ize  
250 oh::: i s o l a t i o n  i n  each l eg  of t h e  EDS u l l a g e  p r e s s u r e  r i eusu rcemts ,  

D i  s t r i but; i on Rodu 3 e ( P /N 1.497 86 8 - ---..I--.-.- 

The d i s t r i b u t i o n  m d u l e  i s  a .bussed Kodule c o n s i s t i n g  o f  13 se t s  of 
f o u r  p i n  busscs arid 1 t h r c e  p i n  buss, I t  i s  uscd for  s i g n a l  and 
mcasurercent d i s t r i b u t i o n ,  

The 5 v o l t  e x c i t a t i o n  r.odule i s  a t r s n s i s t o r i z e d  power co:iversion 
module which trc?nsforris 28 vdc t o  +5 vdc -20 vdc and f o u r  10 volt 
peak-to-pczk square  waves a t  2000 cps.  

':he -20 t d c  i s  used for t e l e n e t r y  s i g n a l  cond i t ion ing  anr! t h e  2000 
cps s i C n . 1  i s  u s c 3  ir. t k  b n t t c r i e s ,  

?'he +5 vdc is used t o  supply e x c i t s t i o n  t o  tt.e EI?S ullegc pressure 
r,c,' 2 5 21- L z c  :it s . 



Sequencer (P/M 1B39550) 

The sequencer providcs  t h e  l o g i c  c i r c u i t r y  needed t o  c o n t r o l  and 
o p e r a t e  a l i  of t h e  v e h i c l e  subsystems which requiri? f l i c h t  sequencing. 
The sequencer r ece ives  program t imed cormands from t h e  i n s t r u m n t  
u n i t  v i a  t h e  s t a g e  mounted switch s e l e c t o r ,  
r ece ives  inpu t s  from pressure  swi tches  p r o p e l l a n t  l e v e l  s enso r s ,  
range s a f e t y  system, EDS l o g i c  w i th in  the I U ,  

The sequcnccr a l s o  

29 Volt A f t  Power Di s t r ibu t ion  Asscxbly (P/I? lB53.354) 
--u. -z 

The a f t  28 v power d i s t r i b u t i o n  assembly is used t o  d i s t r i b u t e  power 
from 28 v o l t  a f t  b a t t e r y  #l t o  t h e  stage, I U  and t h e  lower ste.Ge, 
I t  a l so  se rves  as a junc t ion  box f o r  wirinl: i n  t h e  a f t  s k i r t  area 
and t h e  EUS LOX ul lage pressure  measurerncnts. 

Forward Power D i s t r i b u t i o n  A s s c m b l ~ / N  lB51379) - --. 

The forward power d i s t r i b u t i o n  assercbly i s  used t o  d i s t r i b u t e  power 
from forward ba t te ry  #1, H2 t o  t h e  rance  s a f e t y  systec, 5 v o l t  
e x c i t a t i o n  modules, and I U .  
t h e  EDS LH2 u l l a g e  pressure  rreasurenents. 

Pressure  Transducer( -- P/N 3 Bh3?24) 

I t  al.so s e r v e s  as a junc t ion  box for 

- 
This is a pote i i t ione ter  type p res su re  t r ansduce r  used f o r  mocitoring 
t h e  LOX and Fuel Tank ullage pres su re .  



. 
The EDS Measurements on t h e  S-IVB Stage  are redundant Fuel  and LOX Tank P r e s s u r e  

Measurenents , D177 t h r u  ~180. 

Range 0 t o  50 p s i a  

Transducers  lA60551-545 Vehicles 201, 202 

1343320-601 

1Bh3324-601 

Vehicles 203 - 212, 501 - 506 (D177, D178) 

Vehicles 203 - 212, 501 - 506 (D179, ~180) 
The t r ansduce r  was changed a t  Vehicle 203 s i n c e  t h e  t r a n s d u c e r  b a s i c a l l y  was 

an o i l  dnzped designed u n i t  w i th  t h e  o i l  renoved f o r  LOX c o n p a t i b i l i t y  which 

caused t h e  u n i t  t o  be v i b r a t i o n  suscep t ib l e .  

u n i t  w i t h  improved v i b r a t i o n  c h a r a c t e r i s t i c s .  

The new t r a n s d u c e r  is a "dry" 

The t r ansduce r  is c a l i b r a t e d  w i t h  a 2 regohx load  and wi thout  end r e s i s t o r s  

which a r e  s e p a r a t e l y  mounted. 

due t o  load inc  b u t  t h e s e  d a t a  a r e  used as t h e  open c i r c u i t  c p d i b r a t i o n  p o i n t s .  

The t e s t  e q u i p e n t  has an accuracy of 0.23;. 

The Eaxizxm e r r o r  of 0.0375 of f u l l  s c a l e  r e s u l t s  

The a c t u a l  v e h i c l e  c i r c u i t  c o n s i s t s  of 2 s ? ? a r a t e  e x c i t a t i o n  sources .  

source e x c i t e s  one t r ansduce r  i n  t o t n  t!ie L3X and f u e l  tzr,:is f o r  c o n p l e t e  

re iundsncg.  

2ach 

';ygical v e h i c l e  c i r c u i t  f o r  each measurenent: 

Es o-----l 

! 

R1 1 .  
I 

I 
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EDS bWSUHEMEiJTS ( cont . ) 

Deriva t ion  f o r  load  e f f e c t s :  

Es = 5v e x c i t a t i o n  - + 0.5; under  a l l  e n v i r o m e n t s  

Rsu = Upper s e r i e s  r e s i s t a n c e ,  250 ohns - + 1% 

F?sl = Lower s e r i e s  r e s i s t e n c e ,  250 ohcs - + 1;; 

Rp = P o t e n t i o n e t e r  r e s i s t a n c e  5,000 2 250 ohms 

Rt/n = Telemetry load r e s i s t a n c e ,  lCOk ohms - + 1% 
Rccp = Capsule l oad  r e s i s t a n c e ,  

- R1 
RP 

- -  Ec = C a l i b r a t i o n  Voltege Rat ion,  R1 
R 1  + F.2 

EFFECTIVE CIRCUIT 
Rsu 

Es 0 i 



EDS ~ASURE;I.IENTS ( c o n t  . ) 
Simpl i fy  and C o l l e c t  Terns  

The a c t u a l  meiisiired value (+ .03::) diiring r e c e i v i n c  t e s t  is used f o r  t h e  v a l u e  
of Rp t o  e l i n i n a t e  t h e  approxina tc  0.5% change i n  v o l t a g e  drop a c r o s s  t h e  
series g o t e n t i o n e t e r  t r i m  r e s i s t o r s .  

From t h e  f i n a l  equa t ion ,  d a t a  points of i s  c a l c u l a t e d  and curve  f i t  to a 

b i n o x i a l  expansion. T h i s  curve  beco3es p a r t  of t h e  c a l i b r a t i o n  data and t h e  

p o t e n t i o a e t e r  c a l i b r a t i o n  d a t a  p o i n t s  are r o d i f i e d  t o  o b t a i n  a t e l ene t r l  v o l t a z e  

v e r s e s  p r e s s u r e  curve  for f l i g h t  da t a  r e d u c t i o n .  

Es 

P r e s e n t  Loading I n f o r n a t i o n  on Capsule 

Vehic les  204, 205, 206 - -s 
Vehic les  501, 502 - 25k o h m  

Vehicle 207 & subs - 78.92k ohms 
Vehic le  503 eC subs  - 78,92k ohm 

Assumption - There i s  no switching of  load i n  ca;sule du r ing  f l i g h t .  



EDS PRESSURE TIUSSDUCER C I R C U I T S  ; I ( >  p 

The fol lowing a r e  t h e  c i r c u i t s  f o r  t h e  ED3 p r e s s u r e  t r a n s d u c e r s  f o r  t h e  
i S-I1  a n d  S-1\71; s t a g e s  ( e f f e c t i v e  on AS-207 ,  A S - 5 0 3 ,  and s u b s )  e n d  t h e  r e s u l t a n t  
t i n t e r  f a c e  s i  gria 1 char  a c t  e r L s t i c s , 

S- - 
t. 2OO.h 

Voltage Range 0-5 v o l t s  ; .- 0-5 v o l t s  
Source Impedance 1088 ohms (rnaximrnj 1356 \ohms (maximum) 
Load Impedance 78,920 ohms 78,920 
Zero Of f se t  0.362 v o l t s  '0.405 v o l t s  
Sca le  F a c t o r  0.08684 volts p e r  p s i  0.08484 v o l t s  pe r  p s i  

The v a l u e s  shown a r e  nominal,  s ince  ell tk,e r e s i s t a n c e  va1i;es have to le rar icas ,  
p a r t i c u l a r l y  t h e  t r ansduce r  t o t a l  r e s i s t a n c e  and end po in t  r e s i s t a n c e .  

The 250 ohm b i a s  r e s i s t o r s  shown for t h e  S-IVB t r a n s d c c e r s  a r e  the  va lues  
a c t u a l l y  s p e c i f i e d  a t  p re sen t  according t o  3Ir. Sr i e l d s ,  R-ASTR-EA. rbwever, t he  
v a l u e  of  t h i s  r e s i s t a n c e  i s  planned t o  be d i scussed  a': t h e  next meeting of t h e  
EDS Design Subpanel which i s  scheduled for l a t e  Yay o r  e a r l y  JAne. When a f i n a l  
d e c i s i o n  is reached,  t h e  ICD's should be r e v i s e d  acco rd ing ly .  

0 
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